Ethyl 2-methyl-2-octenoate: 14 [1] Triethyl 2-phosphonopropionate 13a (11.98 mmol; 2.85 g; 1.2 equiv) was added dropwise to a suspension of NaH 60% weight in mineral oil (11.98 mmol; 479 mg; 1.2 equiv) in dry THF (100 mL) at 0 °C under an argon atmosphere. After 1 h stirring, hexanal (9.98 mmol; 1 g) was added. The reaction was stirred to rt for 2 h before being quenched with a saturated aqueous solution of NH 4 Cl. The solvent was removed by half in vacuo and the resulting mixture was extracted with DCM (3 × 30 mL). The combined organic extracts were dried over MgSO 4 , filtered and concentrated in vacuo. Flash chromatography (98:2 petroleum ether:EtOAc) afforded the known product 14 as a colorless oil in 83% yield (8.28 mmol; 1.527 g; E/Z mixture 5/1).
C NMR (CDCl
, 75 MHz): 12.3 (q, C 9 ); 14.0-14.3 (q, 2C, C 8,11 ); 22.6-28.3 -28.7-31.6 (t, 4C, C 4-7 ); 60.3 (t, C 10 ); 127.7 (s, C 2 ); 142.4 (d, C 3 ); 168.3 (s, C 1 ).
2-Methyl-2-octenoic acid: 15
To a solution of 14 (7.5 mmol; 1.39 g) in EtOH/H 2 O (50/10 mL) was added KOH (11.3 mmol; 633 mg; 1.5 equiv). The reaction was heated at reflux for 3 h. After being cooled down, the solution was concentrated by half in vacuo. The resulting mixture was diluted in ether and washed with a saturated aqueous solution of Na 2 CO 3 (3 × 15 mL). The combined aqueous layers were acidified with 1N HCl until pH = 1 and then extracted with EtOAc (4 × 15 mL). The organic extracts were To a solution of 15 (6.96 mmol; 1.087 g), DMAP (2.09 mmol, 255 mg, 0.3 equiv) and diacetone Dglucose (7.66 mmol; 1.994 g; 1.1 equiv) at 0 °C in DCM (60 mL) was added DCC (7.66 mmol; 1.580 g; 1.1 equiv). The reaction was allowed to warm to rt overnight under stirring. The mixture was washed with water (2 × 20 mL) and the resulting aqueous layer was extracted with ether (3 × 15 mL). The combined organic extracts were dried over MgSO 4 
To a solution of 16 (0.9 mmol; 360 mg) in DCM (90 mL) was added N,N-dimethylethanolamine (0.9 mmol; 80.2 mg; 1 equiv). The resulting solution was degassed by bubbling argon and equally distributed in 6 quartz tubes which were irradiated (254 nm) at −60 °C for 6 h. The combined solutions were then passed without concentration through a silica pad then was washed with a 80:20 petroleum ether:EtOAc solution, affording after concentration in vacuo, the desired product 17 as a colorless oil in 91% yield (0.82 mmol; 326 mg; E/Z mixture 3/1) with a d. 
To a solution of 17 (2.4 mmol; 964 mg) in dry ether (20 mL) was added PtO 2 (0.12 mmol; 46 mg; 0.05 equiv). The reaction mixture was allowed to stir at room temperature for 6 h under a H 2 atmosphere. The catalyst was then removed by filtration and the resulting solution was concentrated in vacuo to afford the desired product 18 as a colourless oil in 99% yield (2.38 mmol; 952 mg). To a solution of 18 (2.4 mmol; 952 g) in dry ether (15 mL) at 0 °C, was slowly added LiAlH 4 (3.6 mmol; 135 mg; 1.5 equiv).
The reaction was allowed to stir to rt for 1 h. The reaction was cooled down to 0 °C and quenched by adding dropwise and respectively water (140 μL), 1N NaOH (140 μL), and water again (280 μL). The formed precipitate was removed by filtration and the filtrate was concentrated in vacuo. Flash chromatography (90:10 petroleum ether:EtOAc) afforded the desired and known product 19 as a colorless oil in 83% yield (2.0 mmol; 288 mg) [2] . To a solution of 19 (1.88 mmol; 272 mg) in dry DCM (15 mL) at 0 °C was added the Dess-Martin periodinane 15% weight in DCM (2.26 mmol; 4.85 mL; 1.2 equiv). The reaction was allowed to stir to rt for 2.5 h and was then quenched by adding a 1:1 mixture of saturated aqueous NH 4 Cl:Na 2 S 2 O 3 . The aqueous layer was extracted with DCM (3 × 10 mL) and the combined organic extracts were dried over MgSO 4 , filtered and concentrated in vacuo. Flash chromatography (95:5 petroleum ether:EtOAc) afforded the desired and known compound 20 as a colorless oil in 70% yield (1.32 mmol; 190 mg) [3] . To a solution of 21 (0.35 mmol; 80 mg) in dry THF (3 mL) cooled down to 0 °C, under an argon atmosphere, was added dropwise the DIBAL-H 1M in heptane (0.74 mmol; 0.74 mL; 2.1 equiv). The solution was stirred to rt for 2 h before being quenched by adding 1N HCl until pH = 1. The white precipitate formed was removed by filtration and the filtrate was extracted with DCM (3 × 10 mL). The combined organic extracts were dried over MgSO 4 , filtered and concentrated in vacuo to afford the known product 22 as a colorless oil in quantitative yield (0.35 mmol; 64 mg). To a solution of 22 (0.35 mmol; 65 mg) in dry DCM (4 mL) at 0 °C was added the Dess-Martin periodinane 15% weight in DCM (0.42 mmol; 0.87 mL; 1.2 equiv). The reaction was allowed to stir to rt for 2 h and was then quenched by adding a 1:1 mixture of saturated aqueous NH 4 Cl:Na 2 S 2 O 3 . The aqueous layer was extracted with DCM (3 × 10 mL) and the combined organic extracts were dried over MgSO 4 , filtered and concentrated in vacuo. Flash chromatography (95:5 petroleum ether:EtOAc) afforded product 23 as a colorless oil in 75% yield (0.26 mmol; 47.6 mg). 
S5
(6R)-Ethyl 4,6-dimethyl-2,4-dodecadienoate: 24 [5] Triethyl phosphonoacetate 13c (0.34 mmol; 90 μL; 1.2 equiv) was added dropwise to a suspension of NaH 60% weight in mineral oil (0.34 mmol; 13.5 mg; 1.2 equiv) in dry THF (2 mL) at 0 °C under a nitrogen atmosphere. After 1 h stirring, aldehyde 23 (0.28 mmol; 51 mg) was added dropwise. The reaction was stirred to rt overnight before being quenched with a saturated aqueous NH 4 Cl solution. The solvent was removed by half in vacuo and the resulting mixture was extracted with DCM (3 × 5 mL). The combined organic extracts were dried over MgSO 4 , filtered and concentrated in vacuo. Flash chromatography (98:2 petroleum ether:EtOAc) afforded the desired product 24 as a colorless oil in 77% yield (0.21 mmol; 55 mg). , 1H, H 3 ) . Data in accordance with [5] (6R)-4,6-Dimethyl-2,4-dodecadienoic acid: 25 [5] To a solution of 24 (0.21 mmol; 55 mg) in a 1:1:1 mixture of THF:MeOH:H 2 O (2 mL) was added LiOH.H 2 O (2.1 mmol; 88 mg; 10 equiv). The reaction was stirred at rt overnight before being concentrated by half in vacuo, diluted with ether and washed with a saturated aqueous Na 2 CO 3 solution (4 × 5 mL). The combined aqueous layers were acidified with 1N HCl until pH = 1 and was then extracted with EtOAc (5 × 5 mL). The organic extracts were dried over MgSO 4 , filtered and concentrated in vacuo, affording the desired product 25 as a pale yellow oil in 70% yield (0.15 mmol; 34 mg). O-t-Butyldimethylsilyl L-tyrosine methylester: 26 [6] To a solution of L-tyrosine methylester (0.51 mmol; 100 mg) in dry DCM (5 mL) were added imidazole (0.61 mmol; 93 mg; 1.2 equiv) and TBSCl (0.61 mmol; 42 mg; 1.2 equiv). The reaction was stirred at rt overnight before being quenched with a saturated aqueous NH 4 Cl solution. Phases were separated and the aqueous layer was extracted with DCM (3 × 5 mL). The organic extracts were dried over MgSO 4 , filtered and concentrated in vacuo. Flash chromatography (EtOAc) afforded the desired product 26 as a colorless oil in 87% yield (0.21 mmol; 137 mg) whose data were in accordance with the literature [6] . Gymnastatin H: 10c [7] To a solution of 27 (77.5 μmol; 40 mg) in dry THF (1 mL) was added TBAF 1M in THF (85.3 μmol; 85 μL; 1.1 equiv). The solution was stirred at rt for 3 h before being quenched with a saturated aqueous NH 4 Cl solution. The resulting mixture was extracted with DCM (3 × 5 mL). The organic extracts were dried over MgSO 4 , filtered and concentrated in vacuo. Flash chromatography (50:50 petroleum ether:EtOAc) afforded gymnastatin H 10c as a colorless oil in 96% yield (75 μmol; 30 mg). [7] . 
